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The existence of genetic variability for olfactory response within natural 
populations o f  Drosophila melanogaster was studied in two newly col- 
lected natural populations from two very different habitats, the Sandiche 
population, f rom a l e v  heterogeneous environment, and the Los  Are- 
neros population, from a very homogeneous one. Inlrupopulaiional vari- 
ability was estimated over approximately 50 isofemale lines derived from 
each population. Results confirm significant differences in olfactory re- 
sponse to  ethyl alcohol and acetaldehyde in both populations and to  ethyl 
acetate in the Sandiche population. The differences were due partially to  
common components of  the o l f a c t o ~  responses to  different chemical 
(nonspecifics) in the Sandiche population, but they were specific for the 
stimulus in the Los  Areneros population. 
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Olfactory stimuli provide insects with information about food. mates, and 
oviposition sites. Because of this. insect olfaction is studied with increas- 
ing interest. In Drosophila. attractiveness and repulsion of compounds 
(Barrows, 1907: Reed. 1938; West. 1961) and the organs and structures 
of olfactory perception have been studied (reviewed by Kaissling. 1971). 
However. the genetic control of olfactory response is poorly understood. 
Two approaches have been used to investigate the olfactory response 
in Drosophila. Using mutants obtained after mutagenic treatment, Kik- 
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dependent on the concentration and on the method of measurement. 
Moreover, they are all produced in fermenting fruit, which is the main 
natural food resource for Drosophila melanogaster. 
The Flies 
Two populations of different geographical origins, one from $andichq 
(Asturias, Spain) and the other from Los Are- (Asturias, Spain), were 
studied. The distance between the two capture locations is about 30 km. 
Sandiche flies were collected in an orchard containing different types of 
fruit and vegetables, including figs. apples. pears. plums, peaches. black- 
berries. and tomatoes. In contrast. the Los Areneros population was col- 
lected in a chestnut forest with ver) limited food resources for Drosophila, 
containing primarily chestnuts and blackberries. The flies were collected 
in traps containing fermenting bananas. The traps were placed in different 
substrates within the capture area in order to collect the entire range of 
variation. 
Fifty-one isofemale lines, obtained from 51 fertilized females of Dro- 
sophila melanogaster collected at Sandiche (the Sandiche population) in 
September 1982, were studied. Adults of the fourth generation were tested 
for response to five chemicals (ethyl alcohol. acetaldehyde, lactic and 
acetic acid. and ethyl acetate). The flies of the Los Areneros population 
were collected in September 1983. and 54 isofemale lines were studied 
from it. Adults of the second generation were tested for response to two 
chemicals (ethyl alcohol and acetaldehyde), which gave effective re- 
sponses for Sandiche flies. In the two populations five replicate tests for 
each stin~ulus were performed with each isofemale line. The flies tested 
had been grown in four vials and were extracted and mixed together for 
the five replicate tests. Fifty to sixty tests were performed daily, with all 
measures corresponding to a single generation. Simultaneously, several 
lines were tested in different mazes for response to different chemicals. 
A maximum of two tests was performed daily for each line. The order of 
testing responses to different stimuli in each line was random. As a com- 
plete design in blocks of measure was not possible, we tried to minimize 
bias for the estimation of stimulus or line effects. 
RESULTS 
Olfactory Response of the Sandiche Population 
(a) The olfactory choice results (10) to each stimulus were analyzed 
by logit transformation of the data and using a weighted analysis of vari- 
